
Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
01 OCT 2014 

2. REPORT TYPE 
N/A 

3. DATES COVERED 
  -   

4. TITLE AND SUBTITLE 
Graph Algorithms on Future Architectures 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 
Eric Werner, Jonathan Chu 

5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Software Engineering Institute Carnegie Mellon University Pittsburgh,
PA 15213 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release, distribution unlimited 

13. SUPPLEMENTARY NOTES 
The original document contains color images. 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

SAR 

18. NUMBER
OF PAGES 

2 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



1.0
0E

+05

1.0
0E

+06

1.0
0E

+07

1.0
0E

+08

1.0
0E

+09

Single CPU, List

Single CPU, CSR

10 12 14 16 18 20 22 2410 12 14 16 18 20 22 24 26 28

Single GPU, CSR

Single GPU, Out-of-core CSR
CombBLAS, p=1

CombBLAS, p=4

CombBLAS, p=9

CombBLAS, p=25

CombBLAS, p=49

CombBLAS, p=100

Pe
rf

or
m

an
ce

 (
ed

g
es

/s
ec

)
 

Graph Scale, N  (|V| = 2N, |E| = 16 |V|) 

10 12 14 16 18 20 22 24 26 28 30

Graph Algorithms on Future Architectures

• Fast, efficient graph analysis is important and pervasive
• Heterogeneous hardware is coming here
• We are building a library that helps developers use both

Motivation

• Survey of current graph algorithm libraries
• Baseline implementations on CPU architectures
• CombBLAS library shows promise of scalability
• Initial implementation of GPU algorithms

Current Results

• Designing library for GPU and Multi-GPU graph library (in 
collaboration with Indiana University)

• Borrowing concepts from BLAS community
• Mapping to unique GPU architecture for performance

Current Work

Maturity/Support of graph libraries across the different types of computer architectures

Contact: ebwerner@sei.cmu.edu
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